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ra I (57) Abstract: 



PURPOSE: To increase electrostatic 
capacity of an information storing capacitor 
and to reduce its leakage current. 

CONSTITUTION: The information storing 
capacitor is produced according to 
following processes: a process (1) for 
forming a polycrystalline silicon lower 
electrode having formed semispherical 
silicon crystals on its surface, a process (2) 
for nitrizing the surface of the lower 
electrode by a plasma at a low temperature 
which is not higher than 550°C, to form a 
silicon nitride film having thickness which is 
not smaller than 1 .5 nm, and a process (3) 
for depositing thereon an amorphous 
tantalum pentoxide film to crystallize it 
thereafter. Thereby, the oxidation 
resistance of the silicon nitride film is 
improved to reduce its leakage current. As 
a result, by suppressing oxidation of the 
polycrystalline silicon lower electrode, the 

electrostatic capacity of the information storing capacitor is increased, and the leakage current 

of the capacitor is suppressed. 
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SCHAI9IH. V^S^S ^AI^JO. 





§a^5|§ifi oimsj g§2g sraeo. (1) e^a^f ^E.i^ i§§ ssoii a^g ^ai^ 

swa^s m&mo. (2) &oh swa^ set 550 °c oiah^j h^oiiah Mei^oi- mmrno* , i.snm oi& 
si s^jhisj ^ai^ iseia. (3) es^s uisij^ m^m m, m^mAizio. 

ns^si m^aaoi 1^92, ¥«s#:n swaa. 01 hj». a^g *je.i^ s^a^si as* 

^ S<Xj|£]01 §M^5j§§2J SSg^OI SCHSj» MAI Oil , ^ M 9 O . 

o^g Aiaa, MB-f^o^ mm*g , ^aie asw. aasf §i°^ 

a ib, b »asi gAioii 1011 sish aras suniAiEia, sapisei mmmm oieet ^iihaiei §s§§ 

2| B& ^xHEl gaOil SIB B», 

a 2fe. B &SS| ^AIOII 1011 S|6H SfgS 5HHHAlE12h SEIPI^e! S&2}« 0|gB 31 IH A I EH Oil AH , ¥ 

«a*3* ifA/uiM^ at a& h si aas a± ^xhbi saoii 21 a a». 

a 3£, B ^ AI01I 1011 S]6H DRAMS] Oil£&|*J¥SJ BS^?£, 

a 4^, B g^gS] £|A|0|| 1011 S]B DRAMS] DII2d|^¥ ^15^31 UEIUi^ BSa, 

a 5fcr. B *S2| gAIOII 1 CHI SIB DRAMS] OilS£l^¥ fll£»HS UEfLU^ Ef^E, 

a 6B. B 8*89 ^ A[ Oil 10|| SJB DRAMS] 0i|2£l*i¥ li^SI UEILH^ 

a 7S. B ttgSI ^AjOII 1011 SIB DRAMS] [H|2dl^¥ UEfLH^ BSE, 

a 8S, B KSS] *JA| Oil 1011 SIB DRAMSI Oiiaai*^ SISgtHS U&LHte BSE, 

a 9^ B ^SSJ ^A|0j| 1011 SIB DRAMS] OilSdl^ UEfUi^ BSE, 
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£ 10S. S *JAI0|| 1011 DRAMS) ffll2£l*!¥ flligfSi UEHJfe 

£ S ^ A| Oil 20)|Ai Mdf^Qf §!^g£2| g§§ UEfUlfe £S, 

£ 12b, B «S2J 4IAI0II 30IIAH Msi^ Ul^Sf^Oll CHS* SSfs UEfLHfe £B, 

£ 13S, » SS2| fttAIOII 50IIAJ SBSt ¥M2| 3§i UQUIfe £SOID. 



(¥^2j SS) 
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Qi§ ^die Mao 
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113 


HslEI & ^¥2^ 





msoi ^&ftr urn m j sow behji^ 

B ^SS, BSEfll assiaSSXI n BB 3S2S. ^81, DRAM (Dynamic Random Access 

Memory )M 3*te HS|fflS3»0ll 5|g6ffe 81§ 21^011 20ICr. 

DRAMg, <Meh egHXI^Eia oi^Oil SS**!gSK0|6K 3)BIA|EI)££ 0l¥OfXfte Oiiaai^M, 

&£ffll ^I^^Oil OHM^i^ g^o^ dHxl6 r 01 ^£^CI. Qigg2| DRAMM ^£6PI ?l oH AH ^ , 01 DilSdl 
S ^Hlffl A| EH^J SSggSI HgSsPI- §!S8rCh 

^ieh }|^AH, OilS 10 8jB^8]S3H B 6-244364011 2|8ie, ^iHH A| EH2J $?S»|St0|| 5^21 

m ^ oi e ^soi ^haisoh sick opiah, ci^g ^ai^oii^, ^suon 

OlStt ^ si Oil 2J6H fi^Oil ^J£|s §»QtS ISO, S9t^im &± &xHaitt CtH Oil QB § 

^El^ 2^01 <iVlf£j^ 51 BUI SHI £[C|. 

01IS 12 SJS^6ig:>H § 11-26712011 2161-2, 2^ C|^§ 1^ E!^2j 22011 &}?S4J *JEI^ 1 

§§ s^a^, mmmiw mmmzt s^a ifti agstoi. ^ahaieim »ck 01 &aoii 21 6 r 

2, £6*a &IT2J 3 5? 3 8 3- MAI Oil ^ § Oil £|» 52^2] g2? r 0|| 2joH § 

2§^2i h^se^is Est 4= aa. 

ffl . ai§ *J£I = H20||2| tfas aao*2| Ll^ §£S°^AH , SJ^HtdjgJH B 4-223366011 °l 5h 



MtSOl OimJIX&ftr Jim*! MJ3I 

256M d|M DRAM HI »g CHgg "!£a1I SSiaSSMOII PiShOf, ^Ol DRAMg 5HIHiA|Ei2J XH^^SM 

^ Ail 6^1 SSm&EK OldiEh CH§§ DRAM Oil AH , ^IIHAIEH g§I g6F^ ¥^0ilAH 01 01 0HI2BI 

^ &^m^ ^2i ^^jxi^Ei^F ei^oiii ^dhaieh sschiahpj ^ xh ai s ohm §e 90o°coii 

AH §6[3 , ^^XI^EiSj ^^01 ^SfSUl, 2§5[2J SiejOl H^AH ^^sIM 800°C0i|Ai s 

uk s^a &^2j ^ ah £i(750 °c , e oil oi ^di^ gae, v 2i ^aam, ^hh 

Al EH 2| giTOI XiShoHtH^D. 2.&m B^2| 11 Oil i2§ ^Oi£ 700 °C , U^^iSMIfe 750 °C 

Ol^OICh 01 si Oil 2J6H, 2 Ah II bl^2M 252J bl§^ Oil AH 6 ^SslSIH , Hl^ 

SMOI 60 gQimXI2. gEH^I^OIIAH^ ^Ss|2l ^£|^ Hlf°t2J >12J = Al CHI ^5f°S, 

eCHOII 2j§[ §g ^^£l|2J ll^f ^Jd|s ^§|Q|oj Aj-^oii ojsh ggXHS^ ^4fl£|0) Wdl 

n, s^isi &^2i 2gsii ^i6f}ii oigg- 4* scib ^xiPi aisia. 

Oil ^aie ^§ £2 Oil 2im £S6KX, ^HHAIEH g^2| 2J^^M 5|^| 6^ ^01 gjoHSCL MEI 

^Oh gsIS 800*0 Oil AH g§[ 3^, o|oj JHeSOl ^^81^2, g^2j 2^ 2|^^0| ^6HXj ^J^^o^ 
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^HHAIEI g^2| XHoPI B^ffl th^CI. 

a aasi 01 a e Qu-ii^ bjesi s^sissxpi s^s^ hsoii/h xiistf 4^ sin. se, ^b 

e §§i£i 5HIBiA|EH2j flis^s HISSfeBI 2ACI. 

B W30II/H2I ^§8, B 3 41*121 3|£ SI §¥££0||AH S^SHU 20IO. 



s ^goj ^^A| EH Oil 2| Eh SSJfflSSflOIIAIte, B^S^M C|^§ AJ&ISB*j» 3 S^Oil H 

£2 e^g^ ^die 1§2^ 6H1, 700 °C Oia|2i H^OilAH ol^2^ 521 i» SI oh 01 eggt *J 

as s»efa 2«» eiwsi 2s ^£21 «aaiojo S » ^hhaieim art 301a. 

SEeh B ^S2| C|^ 6! A I EH Oil 2|§[ B*£fl| H2|fflSa»0||A|fe . SWS^S Cl^g «&ISntj» 3 

seoii y^psa- *jei^ i§2? am, mei^di hsisioi m&m *jei^ aswa eg 

9f2| ^£21 8S«|a|2S gt ^IIHAIEiM Site 3S0ICK 

SE6L B »82| Cf§ MAlEHSfOII 2|& o^ £fl | S SOSSMOII A|^ , 5f¥S^§ 2JO| g:>ia CI^S 

Eie^^ am, 700 °c oiai2i xhsoii/h ai^£=} ssi 33 naaioi §g& ^ei^ astotat 2# 

B*St2| 2g ^?£2] »S«|Bt©£ gi- ^EUAIEHS £01 CI. 

SE». B ^S2| Qm ^AlEH^Oil 2|ff BEXII S3SSS»0ll/Hte, 8h¥S^« 2101 §3IS Cl^§ *J 
EI^^P.^ aiH, MEI^Df- si 61 01 ^dl^ gsl^3f &&^2| 2§ ^£2| SaxflQtog » 5H 

DHAIEIM 3*te 330ICK 

(B82| ^AI^EH) 



(4IAI0II 1) 

£ 3S. B CHI 2|» ^MME\m Jffc DRAM2j CHISEI*J ^HHAIH2J UEIUi^ £20|C|. 

oi EE 4 - £ 10a oigaioi ^fli^©^ aaeo. 

sne s^-s 011 2 a a Mesxi^a^oii, uim<m(io5)m n^am, se, Maxima 

21 5HHHA|EH2|2J 2^1^ S^M isfb CI^S *JEie Sa3(106)« §£^C|(2 4). 

3 ?)01l, 100nm g£2| a s|*J E| 107)§ CVD£2^ SSISHQ, ^2] EH A| EH SWH^a B 

Elg2] *J£|B ^sfSf(108)g 3\^m HH2| OilS BQ. glf^£|^9|(107)2| ^^0||, Eil^^oil 

^A|^B(tetraethoxysi lane) (TEOS)g SIS^ 6^ CVDS ^ a ^d|^°|(i08)M 2^ S^ai^CI(£ 
5). 

oi &m ^ai^ 91(108)51 g£i^di^^(io7)e ssaixi^^M di^b^ ai^ Hdioioiisoii sum D\^m 
n. eii§ ^cli^ M2H3d06)2i ^^oii ai¥2^g2j it §^aiaci(£ 6). 

eJM b|§^ ^El^°|(109)e 35nm g5j6f2, SMBilXI^MS 0|g^ SX|2J 0\\X\™ J\^0\\ 2|6H 

OI d|§g ^dl^^(109)S 2t dlMCHO BBiecKE 7). 

Aiiss^M >isi m, u\mm ^^1^^(109)21 ssoii ^>oi &&ziz\m Mmm ^o\\ ^§sim ^am, *} 

=?m& 2§(110)M a^EFCKS 8). 

El MOIL 01 y^?g^ ^E|^ (110)01 &&Q\\ Q\B[0\ , Oil B IS (phosphi ne)M Olgah 

oi ojm ssain, ai¥2^ ^^ai^ci. 0101 ^x\m Hi2i ^oi, &i^g^ ^ai^ ^§(110)21 

^^A|0]|^ 01 ^§SS2J 01 Hoiai3, C|^§ ^£1^01 S^IOilAH essiaioi , naini- 

CI. 01 ^X-IIM EiaPI ?joH, ^^^2J oj £go ) yipgAh i§§ oigt^ OH Oil ^ g^i^aici. 

01 ah¥S^2j S^Oil ^El^ §S|et(111)M g^^CI. B ^ AlOIIOII/Hfe, ^sl ME^DIOII 2jEh 

□1 ^siae oigam ^n, mm §&g2i mei^oi ssisxim oig^Ei. mei^di mm 

SB, #^^^^1 E|^§ ^E|^ S^OilAi ^E|g ^jS ^fiiam, ^ei^ nsi°m 

ai^ gJEIOII 2]>i6^ £01 CI. B ^A|0I|2J gsfxHdl^, 400 °C , H^E| 2^ 100W0IIAH 1BZI SSISaCI. 
OI ^Jll, Qi^ 1.5nm2j ^E|^ a»QKl11)0l ^^£j2iCI(£ 9). 

ci e oil, cvo^oii 2jeH, hiss 2^si eg^is gsaiaa. oils is 450 °c 2] j\m etoiiAi eEioii^ 

Al(pentaethoxy) 6101 , 8nm2J H|g^ 2<^sl BgetM g^ai^Q. ^11^6101, ^^^OilAH 

8oo-c, saag ^xheis saioi, 6 4 a^a evdi2)on ^§iiai^ci.{£ 10). 

gsi£i&e}(ii3)M cvds sj^a^oi sa&a. ^^Mt= ai^2^2i ^a^m^^ 
3^ if oH^ais^ <y^ain, ai^2^ #oii }i2iaib o.mm s^naioi, £ 321 ^?^m ^21 

CI. CVD^B, 01l« §0 A|«sl(H^<t) EI&3I &2U0IM ai^ ^^(^c/E) CVDSOI ^!&6IC|. 

SEth ^QOil dEI ^EiEjgo^ Qt^JHIM miUW , ^¥S^2| ^^AI^CI. SE§h, CVDS^^ 

S^eh gSIEI&OII &W6I^ S^S XIIIHSPI ^ oH , S^g^ °0il ^xHEI^AH 500 °C §£2J xi El It A| 

^ai^ 3£ ^l^aici. 

oi ^a^i ssaiixi^MM d^hs ai^ HEioioiisoii 215H ^isai^, oiieEi^^ 012121 §jsiej& 

b wag ^S2i mei^di ^sis2j sae. £ 131 £ 2e oieaioi «asct. £ iohai. e^(^^) 
^ ^nHAiEi2j idiMs eg, s^(«^)s 26hsi &^2j §xhei bsoici. se&. s 2chiah , m 

1blMS V^2#^l 1fA}| §oj^ LH^. ij^B £ 151 iiB ^XHEI B£0|CI. 
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sapi^si saaoiiAi aaie asws is& s^, ^aai 8£°i ^chi my ggxib ah ah ai ecu 
m ?\x\&, m^m^ »»sn= 750 ice ajis gi?8 w»eo. 0133s. *jbi^ aawsi «»e sai 
oil 75ot:oiiAH bxhohxpi ifflgoia. 01 wioi^ tsag £!§8, ^dhaiqsj u^e^oiib ese sapi- 

9JL£.K, E 2011 UEfyi bF2f BOI 700°C¥EH H80I §011 S^6I LHSOI ^gelCf. 3^U, 01 Oil 

3\L\mO\\M SOI 6^1 ^ = EJb df» SOI. Wgf2| » = AI g§Jx|£| X|8}> § a J5[°S, S *JA| 

oii2[ pi§§ dramm aasfecii usa §§i m^m mai chi aav ^ giSt P. 

be, a ^ ai oil chi ah oisb sa^m iifa2^ siga ^di^ assjoiib. sas^a tii mm 
oi 23H2i gaa m%o\ siDb soi . ^sxng s§ as estiva, amb, sa^oi- aaajsi m 
tf»«e. eenai s^a^a ^sm^ie)^^ 2i5fb 8£oiiah mma^, ioo°c ?^6fC(b 51 
01 cf. ee smb. ntesoii &ie sswt ^ei^s a»a §?, mei^di- isi^, sasst sat 

¥gS#3l- 5|Qb §01 CI. 0I2MS ^P^l^o^ £ iuf 5E 20j| AH BBO. 

BIWOI 750*C0ilAH ^SsfEjS, £^0| BtaSD. blSHOUHb 252*0 01^2^8. 

^§s*0ilAH 602 £ gCHSKn. 01 CHI CHSSIOJ UIM& ggxlb §^o}0(, 25fF 01^01 1). 0| 

38, sy^cu 99011/H hsb aaie m&^s, 9L&m msm 8£oiiah£ hsi gr« 

oHI 2tf» &BB|2| ^21 3CH£ ggxISI eCH^AH OISBT 4^ Si 3 1 CEROID. SE 

e. ^xnai 8£« 8oo°c^ ant, ggxib easui suieh sso'c ¥5oiiah g^oi ahahsi 

oi a&8. aasmsi ^spi- 700 °c ^eoiun Ai^Eibai tun. sootcwxi sb^oi- astotoi ^aswi 

u^8, esH^ saswe oise s^sf uinmoi, MD^m gut oise s^b lu^oi 

b ^SOI 2iLK 2MH }|#B bh2f HOI, gastS OISB S^Oilb, Xf<MO| tt&B ^ xHgH^ 

LH^OI kOfaCI. 0131011 CHShOi , Mdf^DF ilfi OlgB 3¥b, Bf»8hXI SW£ Ui^ 

01 ^a. 2^11 &b ^iihaiq2j sii^ cf^s ^ai^ 2^ oil ah ^^^1 &^^o^ 

1 ^moi xiuh^oih, 01 mm^, cn§ ^die 2^ asoii ^ai^ aasisj sxhoii aia- hh 

dlCH^o^ ^§£JCH £ Z2\ lib, Mdf^Ql 3 Xh6J0| a|1[6HI &0h£ g^e!" bH£l 

o\&m d\x\h ?±t\t: 3ie ueilhh Aia^F aamxi &ba^ hhbich^oi gjb eeH^ 

s til mehcM soi p. oi ch^oii, 2<^a &^oi ^Ssisjn, se, ^ai^ aasts ^ssfxi an 

Si^ ^XH^I g£(750°C01IAH 800°C)0||AH , CHSiTSj DRAMS ^aS^QI g^ei- g^JH LH^M ^S 4^ 2A 

aa. £ 1^ aiMg gg£i UEfmaxiei, s^^s^j ^gnHSOii smohah^, b^^^s- g§ 

8 25fF//^i 2 0|CH, 1V0HAH9J V^2^b 2x lO _8 A/cm 2 0|6fM ^ SiSLP. 0I3S8, Cf^§ 2 

^ oil ah , §ii ssflis ysxii a^sjssxig ^hhaie]^ah^, eauoii gib ^ 

8 ¥3HI0lffl. eBH^I^HJ ^^IfOIIAHb ^ii ^ 3SOIP. 

^^l^f ^ai^ 1§§ g^SFXI &b S^°J §gg 12fF/^n 2 0lffl, 1V01IAH2] V^S^b 1x lO'Vcm 2 

oiahaa. 012011 2ioH ^ai^ asoii ^12^ s^ecn^i lib ^ 2dH£m ^^a^a 

Cf. £J^§& ^ai^ ^§1 1^6hXI S¥CHIb 212] z^J\ ESI £IX| &XI°K ^ 

es» 4^ aa. 

SE£h mbi^df asf^si LH^iu-^ 8 , een^j ggsfetap- ^ xi °i , 2^ ^^Soni afgaib a 

0115 MS, 800°C0j|AH §il l§a§h S?, §1^^ 0.2nm ° fc Aiif£jOj 01 p. op-gj- 

AH , S ^A| Oil Oil AH 5}^^ Mdf^DF glf^g, ^je^^^b &^H|2J fll^e^Oll S&8I- 

b il( D 42^ EJ01 Sib 3f &S6^Cf. 



(tfAIOII 2) 

^AIOII 1 (Hi AH b , Mdf^D^ ^Zi8 9^ M^^D^ 400 "C , 100W 6^Qf. ^SXI- §8, 

^dlE a^^SI g^^^lM S§5[2 , ag^f ^8 ^HIM O^^IAHb, I£f^Of ^a8£0j| CH 

£ 118, 9^8^011 CH^ g^°J 2^ V^S^xIM UEiy £SO|Cf. 700°C¥e0ilAH 2^ oj 

Ea, v^3#xi2f ^jhi semb £gre » 4^ aia. oi^oii ^jo« , ^aioii 1 chi ah m&±o\ m 

s*Dt ¥4-^ XH 8 Oil AH ^B|^ 91f^» 4- SlPb ^§0il 20|dfb 31 m 4> SI 

acf. s& ecub, ^ais aasj- ^1^^5011 EXH^b ei°i xirnam sib 21 uei 

urn sia. beoiiah is§ ^MAiEjsj 2^ e^a^i eDi^^^Mi , oioi 

aaai, ei b£g asjAiaa- saioii, aaeisi 2x^1 ae hh e-i ch ^ s xHmAi^m si 
qh o\mm 4- sip. ^, xi 8 oil ah ^ai^£j ^^01, saioii 1a tmi 

iiEJiAH, oi ^i2§ w»2s f a§ xi s asm g^soii cuahCM asajjao. bfp^ tt^oxioiiAi §2 
sib ^sfee oie^ gsf^i oh^ ElE.i n , 30^ oi^si h^aii^ aizim wo.^ 

5^xi°}, saioii m mum srei^ 4- sisia. aie^ la^oi^i o\mm mm^ sssaoii 

AH £ g^m^il Aieie 6FX|o>, ^8 LHAiifAj^ LH^i 4^ Si SID . Oil AH ^9^^011 

sistt 4- sib ss&^i8, Aja« a aim 1011 ah Lf&fcB §^D[ g^oii ffsaxm. aegs^f 
& &A«oiei3, g ^g°i mmm ^oixib ^ei^ k 4^ sisia. £ hoiiah, g^e^b 700 -c 01 

6K Hf^^S^lb 550 °C 0I6F0ID. 0I3& 8£S^I0JIAHb ^2L|0^0j| 2J^ >| ygOl ^CH 

uxi °^25s ™gm ^ scfb 5iM ^ 4- sin, eau^i^oiiAH xH8if^b ae[2^b e ss°i sn[ 

M ^b 518 . SEa, CVDS^^ IJs}°m m&m S¥0il£, yg8Eb CH^ 700 °C 01 

^01 ifi6[01, B ^SSJ SHIM ^b 318 I^5fSD. 

SEB. X-i8sf^^ a«B m^lM UEJ-LHb 518. «^| ?l?(««l)0||Ai£ S^B ^!xH^, Cf^§ ^a|= S 
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£0il 2JOI »5?H01 Slfe 3¥0|Q. AJAIOII 1 0il AH d^2l 30| , ±*E-\B l§i 

0IS1T 3?, JI^OIIAI 5^2! (phosphine)M 0|g» H2I ^OPI •^•»ffl. 528 Hfe 

£ 2im »ssi£r &eh^ a cm sick ceieiah, «^tj& *Jai^ g§§ o\mm dram ^nHAiEisj [n§^ 
oil &ouh, e g^goi dh^ siaab am s? ^ sisia. 



(tf AIM 3) 

omou. i^^of ga°t ^jhichi aimoi ^him UEiya. 

a^Mte :H2I ^ 2 ^ Oil 2J8H ^gSjH, AIZI 3 EH AH , LH^SfgOII CH^ ^^M9\ 

m £JA^»g £36*01 ^HIJI- £ 1201 CI. £ 120UH, S^(tittt)S USW Qf^JHI, §^ 

8 800 °C, 5^°i Q|^JH| g^SOIP. 

i§f D 4 ^JHI 1nm Qie}0i|AH^ r Ui^sf^OI 338I B»BO. OI20II 2|oH, JrMte 30i£ 1nm, d^ 

•S|8Mlte 1.5nmS sjfi^ BDffe 2M S 4 s SISCK SEB, XIUxlIHI ¥S>il ^HHAIEH 

ggOl XHaiaiH^, ^^6fe ggxlg 3^ Oil °t^ffl| ^XHsfe 28 • • gJCI. 

5E§I, ^gJ^Oil CHoHAH{=, £§4: OlSJOil, &SLIOI M^^OK 4^§J|- Mdl^OIOII CUmOl S£ 
6^CI. ^AH }|^B U\2} &OI, LH^SSS l§5fh I^S gSB 538 ^gBSOIOI, 550 °C 016*21 
8S0IIAH d|H8H=r » S2l»t S ^ aaa. 



(AIAIOII 4) 

cfMOii, Qttm &m ^xHdi ssaan UEft«a. 

^A|0j| 1 0il AH ^ 800 °C, 5ms\ OilS UEUHHME}. £ 1 K £ 20il UEILHfe aoi , ggg 
£, LHSJ m CHE! 20|d|£, gBIPI^DI Hlinmoi » gJg2| gJAJg ¥4*§[ &g UEfLO 212, s^fe 

^xHBI 8£0II 2|6*X| BffeCL ^61, ^aiAFOIH B ^01^ Oil CUB fi^P^I- S=*!» }|^I1|2| 

8, £ ^A|§EH2J SmoiCh OilS MS H^All^ £|H8£S 650 IT 3^, S 

Oil 2)8*2 dlMS S3 23fF, LH^ W OI&M 201 ^ffeshCI. g§OI 2BxHd|2| 5^ ^ 

ofxi^ aoi s^oii^, m^s^ =?^9) ^ois eoi^o^M] meam, §§§ m&m 

gxHS.| ^¥i^l^, ^AlOil 10IIAH^ <i^S Olgo^Xiei, SI^J^^U 2^, Oh^sf gg Cf^ ^ 

sfS S ^§8 ^A|^ 4- 9XQ. EE, MBF50I- ^±xH£IU dfPi xH£|2| S^Bh 

£, ^ ^£ie mm^ itttimg s^oiu xh^s^^ ^ssna, ^ai Jt^mu. 



(UMVH 5) 

DfMOII, S^sf &^2J 0IS6fe ^AIOII 12] ^§ si Oil OiSFOj 3§§[ ^HIM ^HAIeh 

a. 

&g2| ^o^o^^ L^(^)0|d|- Mdl^ S^^ISJ ^|°[Lf. 3dHU f ^ 

0ilAH2f ^8 OH^ g/B ^OilAH^, 0| S^^IS ^SsfAIS 4^^ ^^PiPJ- ^XH^XI &^^|2| 
CHS^M ^i=r ^^§(A^ B s H )£j 6 ^0| AhQj^o^ ohgaH^O. 6 ^(^)B, bl^2S8 60 §£M 
Cf. ES, S^CH sJXH OIILHXPh SCit 0.5eV k8 flXIM SiOH^, S^(0jlS MS Cf^S 
^£I^O|U ^ si E| ) Oil AH 2X^2J ^gjOl ^CHU^I Oj&IS ^S^iOICI. 0| ZJ\\9} oh£^l 
SI^SxIOII 910\ OH^ ^£Ie[ gOICH, §1§@ CHg^oj ^HHAIEiS ^ 2A2, CH^PU V 

^SWl ^^l& 4* &Cli= 0|§g ^y^oH^ 4^ SIP-. 

£ 138, 750'COilAH SSSAIg! bl^2M2J V^^SI USU 20IQ. 6 6fS &SaA|3| 

^l ^^x| ^¥^il^ S^6UI &XI&I, 20nm0i|AH^ ^§5^01 Hg^ii UEHHH 31 S 4^ 

EE§[. V^SH ^£0j| CHoHAH^, ^^xl e|¥3HI= g^6t£! &X\2}, Qt^MH ^^&0II OfEl V 

^^5H ^12, 20nm0||AH^ SflPf &S32D. 0IBI¥E| f 6 ^ 

^21, XH(I£)V^2W2| h §§ gg^jo^ oiga^QI^, e|¥^l 20nm 0|6|^ ohb 201 g 

SE», 01 6 #(«) DRAM2J HH A| EH Oil Sj§^ 3^011, ISSfSj- MAIOil miO|^2J ^E|^ 

^sfoioi ^aimoi ^(jf)eisfoui dt^m. ixttm&m s^ai^ ¥^ 201 38, ^aioii 1 oiiAi 

l\£Bl%LQ. CH^OI, 6 6f §18, 3 H^2SHI XH(f£)V^2^H| OlSg •88101. S3||Sj» 

^l«X|^EH2J ^IIOIM aa^OII ^lg^ 4- 2iCI. 5E§[, S2H4H 0IS£|2| #3 aaofOIIE 2S|8 

Of. Oii= ^018 L ^2J 2.&m &^0ilAH^ 4-M, Oil AH §^6UI S^XI°}, si 6^01 6 ^ 

m ^ssfAiuogMi, §a5(og 2^ 2oi 9^6H^a. 



□iAiisi5fi£ mmm §agg§ ueilh^ ^hhaieis 4^ . cngi? *i^x\\ s^isi^sxi, ^ 

51 ORAMM XHISS ^ SiCf. 
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<dz\m mmetjb e»stoi ^i§9 ssflista, oi^oixi^ gg£» 

a?a« ^aie i§§ sb oil at a asss oi^chxi^ s^a^s ggofb *m 

6£^D* IJ SIS Oil 2JSH £>0| 6f^S^ S^Oil ^dl^ SSSfb HI 2 ggj». 

£pi ast^oo uisa s^sf bb^s s xh £i m iw, 2*h» &^sie 

»«Slte HI3 

&oi &&b^oii swa^s issf^ hi 4 g§i i±t= 51 &£«i s^si^gxi 

S^?9 2 

hi teroii &oiah, 

SI 2 S§8, Md^OI- tt»¥&a »£SPI& tffl^SOl §2.^25 ^£1301 ^dl£|01 2At= §x| 
Oil AH *ioHX|D4, SE, BStetSOl Sdf^GI- tt«¥«0IIA| BSHfc flat ^g§2£ ^ 6H XI 51 

§^?9 3 

HI 1»0II £101 AH, 

HI 2 SS0UH, ^£1^ S»a|* 3 BWHP* 1nm 0I^0| ij£6h^ 51 ^§og Sfe y £ 

xii a^assaa his^s . 

§^?9 4 

HI 39011 9lO\ AH, 

£>0| HI 2 B301IAH, *Jd|^ fi£t°tS 3 sf^JHPt 1.5nm 0|^0| E|£^ §S6fb 51 ^§2S 6fe «l 
ESI H2|aSSfl2| HI^^S. 

§^9 5 

HI 19011 £101 AH, 

&OI HI2 S30IIAH, £>0| y^S^f g£fE|&Q|o^ S«»te 51 ^§2^ 8fe B*£SI fiSlfflSSM 

6 

HI 59011 a 01 AH, 

#31 gsfEI&QJSI ^CH£ i^l If^OI^ S§gog igsfb 51 ^SH^ Site B*E» H2!ffl£S 
x|2J Hl^^g . 

§^P9 7 

swa^a. <ye.ie a&sf:» 2<y-a e»QK)i saai^af, ^2^2^ oi^oixite g3£»> 

^^1^ ^£1^ 1§1 £3011 Sfte OSS ^£l^o^ OI^CHXI^ Sf^S^f gggfh HI1 SSj*. 

Q^g ^ElBM 700 °C 0| ShOil AH iSfS^MI, £PI 8Wa^ S3 Oil BStQtS H£ 

SFte HI 2 SSUh 

^£i^ asm&oii bisa ev^s ° , ^x-idie nam 2**» ^tr^ti 

§£3hte HI 3 

4^1 i§a bbs^oii gva^s sastte xu s§§ at 51 ^§2^ sit bexii asisissxi 

SI 3 HI3ESS. 

S?9 8 

HI 79011 21W/H. 

#31 HI2 S§§ 550 °C 01 moil AH loffe 51 ^S^^ Site S3SJ^§x|2| HI^^S. 

§^?9 9 

HI 79011 ^ 01 AH, 

#21 HI2 g§0j|AH2| ^ggll^, §^ dfP^ ^^XlOIIAH S^£|^ &[§§2^ SoHXI^ 51 

"§2? ^£SI S^sl^gx|2J HlSgfS. 

S^P9 10 

HI 7»0B aolAH, 

&d\ H12 ^ § oil ah , mm^m n s^¥^HP^ mm 01^01 s^6^ 51 ^§2^ s^e 
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M S3£i£§x|2| Hl£^ . 

§^P8 11 

XII 108011 81W/H. 

HI 2 S § Oil AH , ^die 3 Qi^MDl 1.5nm OI^OI £J£^ ig6^ 6>b £J 

s^si^sxisi Hisaa. 

S^PS 12 

XII 780II 21W/H. 

£>0| HI 2 SSOilAH , &OI ^3^1 a»Eieo*££ g^Slfe >1M ^§2? Sfe VISlZW a^SSSxl 

2i xiis&s. 

§^8 13 

XII 128011 2J0UH. 

X\9\ XH^gJg . 

m=?9 14 

oWS^j*. a&ajjl* &^e|0| ™m& 83 ^S^2S 0I¥CHXI!= gi^ttg 

BJSfll a^ffl^SxISI HI£»B0|| 2a[(X AH , 

eioi §^9 a§§ ^di^o^ oi^chii^ sneaks gasfb nn 

aaetgoii uisa s^sf ° , ^ xh di m mmn msm &m^m 

£>oi &^°i^oii #*a^s §&mzr hi 4 g§§ m= "§2^ a^ bsesi s^s^sxi 

SI 

is 

XII 148011 &0UH, 

feOI HI 2 II SI 3D I- ^^¥^31 ^SxIPie ^xl^OI ^£|£JOi ^bisoj gxl 

oil ah s sD xi n , ee, aaetsoi &j\ m^o[ ^^oiiAH g^g^ mm vimm^^. hjohxi^ 

^§2^ 8fe a^fflSSflSI HI^^S . 

§^P8 16 

HI 148011 910] AH, 

£HI HI 2 S30IIAH , a&a a9°tS 3 ^¥^1^ 1nm 0I&0I igsfe 3S§ ^S25 8>fc 

xii asjsissaa xiisgtei. 

§^8 17 

HI 16S0II 9lO\M t 

HI 2 S §0il AH , §±m^m n ^^m?l 1.5nm OI^OI £|£^ S«8fc ^S^^ sfe uj 

£xj| asifflSSMSl HI^^S . 

§^P8 18 

HI 148011 910] M, 

HI 2 SSOilAH , ^}| ^¥2^1 §!Sf EI&Qjo^ ggs^ ^§2^ 6 ^ b h£ ^| gsjg^g 

x|2] 

§?8 19 

HI 188011 210UH, 

^oi §i^&i&si£i ^chs » 5,01 8 ggsog mgoi^ 3tm msz.^. &e»i a^issa 

xl 2J HI^^S . 
S^P8 20 

m^Sl^nih S^lf B8BJ0I 5j§9 ^SxH^2F, ^2^25 OI^CHXI^ g^^XfS 

i^fe ysai a^assxisi xiis^soii &ouh, 

eioi ^aie^M oi^chxi^ a^s^g iss^ xin g§3f , 

£>oi ^aies 7oo - c oioKhi/h Hsfs^^Mi, ^01 a^a^ ssoii ^aie 

»fc HI 2 
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*J£|g SSfef^OII tllgg gf^i ^, § x-| £| ■ gjgCH I§K 2<^£1 

m&m= Hi3 in, 
s* □ hi^s. 

21 

HI 20SKHI SI 01 AH. 

4PI III 2 §§§ 550 0|SK»|AH §811= 21 ^§25 81 &}£HI S*!£IS§X|°J HIS&3. 

S^S 22 

HI 20^0)1 £10) AH. 

4^1 HI2 ggOUH &3>| 32 g^fe, ii £1P1* i^SxIOllAH gggfe g!i§2S gsHXIfe 21 ^ 
§21 Slfe SfEIII 335IS§X|2| J)|2^g . 

S^S 23 

HI 201*0)1 2J.OUH. 

&3I HI2 SSOIIAH, ^£1 = §5je|S Zl &1^JHi;>1 1nm OI&OI SS8U=r 21 ^§2S 81fe «f£ 

HI S3sl£§xl°l HISgfS. 

S^S 24 

HI 231*0)1 2JCHAH. 

m\ m ssoiiah, ^£15 mm^im n zi^mit 1.5™ oi&oi si^m si^si^ as ^§25 sife e> 

EHI S3SIS§xl°1 liSS. 

S^S 25 

HI 201*0)1 210) AH. 

4*21 HI2 SSOIIAH, HD\ 131 EI&S*°S SSSIfe 518 s§og S j;= «}£HI S 3 111 & 

Xl°1 HI£g*S. 

S^S 26 

HI 251*011 2I0UH. 

4,^1 HslEI&RSI 3CH£ S¥» s1sf:>l4* S§a25 g£S)fe 518 agog sffe ga|s|g§ 
x|°l HI2g*2. 

27 

&=?mu ii§ seoii gash ai§ ^£i=s si¥S^°s sun, ssi^ass ?s?2? 
sife hi 1 ssnia, &i-s ?s^2£ si;= hi 2 ^shi£1°i 5>fe sanies g*fe 

mm±J.\m si*su= &*ehi s^sissxioii sioiah, mi $?shi;>i M£i^oi §sis*°i as ^§2 
S olfe b*sehi s^assxi . 

28 

HI 271*011 21 01 AH, 

4* 31 XH1 1 S2HI°I 2i5-D\D\ mm 0|£}°i 51 ^§21 81fe &*£HI S^SISSxI. 

S^S 29 

HI 281*011 SI 01 AH. 

4*;>l HI1 f?SHI)= 2|¥B)P) 1.5nm 0|^2J 5S ^I2S 811= g}£x)| S^SISSxI. 

S?t* 30 

HI 271* (HI 2IOIAH. 

6PI HI2 ^SHP) §§2l£)0) S!32. H §§0| ^^§(^^H)2J 31 ^§21 81fe B*EHI S3S1 
Sxl. 

S?S* 31 

HI 271*0|| 210) A), 

&OI HI2 §§11901 21H. 3 ^SgOl 50 0|£*°J 51 sgog §1fe S*EHI 2*J2JS&X| . 

S^S* 32 

HI 271*0)1 210) AH, 

&oi gg^xife, &oi saxn^s aioioii at §f 6i 4f^a^oi gsiEi&og g^gcn oj fe >, m 
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33 

3>s= gg±*fg 5>fe sis hi a^assaoii sicn/H. 

&oi §1*^x121 aasifoi 25fF//^ 2 oi&ej at ^s°s stfe &}ehi asiassxi. 

34 

HI 339011 21 01 /H. 

4*31 H1 1 ^ S XII 2| Qi^MJi mm 0I4J2J J§ =§og ^ESI S^SISSxI. 

S^PS 35 

HI 349011 2101 AH, 

931 HI1 SSXflei SI^JHPI 1.5nm 0I92J 31 S f§££ Shfe BIEHI a^JSISSxI. 

§=?9 36 

HI 339 Oil 21 01 AH. 

93I HI 2 5? a API- §St}£|CH 2{3, 3 §§0| ^gf§(A^S)2J 31 § i§2S 81 ^£X1I S^SJS 
S». 

§?9 37 

HI 339011 21 01 AH, 

a;>i hi 2 saxo ^asisoi 213, n samoi 50 01921 31s ^§°§ sife ^ehi a^sj^sxi. 

S^S 38 

HI 339011 2! 01 AH, 

921 §gi»b, &d\ ^Em^m Ahoi 01 ¥2 cMffshfe 9^a^oi gsiggos ssacn 215= 21s 

§?9 39 

sis pis uz\mm of^a^ss sm. ^ai^ a si ate ?s?2s sife hm ??afli2i. 2a 
m si H12 s a x-ii a 21 sjs^sa s>fe s?axiiBm 3>s= gif^iis arte ycai 

a^SSSXIOII 21 01 AH, 921 ^£IS aSfetOI iSI^DI §51^21 31 S a§2S olfe SJ-SXHI S3SIS 
SM. 

§?9 40 

2J8 §319 Ql§ ^£ieS Slva^^S 612, 9£IS 811= HI1 S?aXl|£l, 2 a 

sj- eiafi ?ss2§ si ^ hi 2 s a xii a 2i *i*^2» 3>^ s?axne 3?^ §9^xi» g>s= e*sxii 
a^sissxi 011 2iouH, 931 §1*^x121 §a§9oi mf/v® 01 921 31s ^§°s su= siehi a a* si 

41 

oiieei^ ^sjg egHii^Eisf oisioii siis a^s i£^§ §§^H£ oiieai^e ?ssi2, 401 
§e^^§ s»^»3f. 9^011 3ii?¥« 3>fe as§2i Qg§ aiasofa- 3 asoii isb s.^99 
9£is 01^01x11= si^a^ai, si¥a^2i seoii m&<b §g a^eia, 931 gg m 

HOIS A10I0II ¥3 93I WVS^OII CHS5I0I §SS ?bl8KM. 93I OHSBI48 a^!g MgH 

X|^E|2| 9^011 dHXISI DRAMS 3>fer SIEHI S3SISSXI2I HI2&9°SA1 , 

921 on e 5.1 ^ a^g msxi^eh is s=ou sasis s^sm , 3 §3^21 °d¥i ^h^pskji is m 
ssjfe hi 1 ssa. 

a^i ssi lh^oii disa *J£ieatm s^sife hi 2 ssa, 

4f3i diaa ^£isai2i a son ^ai= i§s ggsib ni3 s§i, 

&oi e.^ga ^£is a §21 n aol i gjs Eej8u= hi 4 s§a, 

4,01 oig ei^gAf ggoj ses s£^^□^ §a8F3, asi^£i5S ?«g2g si^ ^ 

axiietg §SSffe HI5 Sil, 

feOI ^axiiai 5S0II bigg 2i!a ei?at§ g^sife HI6 sga, 

&01 diaa sast 700 'c 01^21 s?oioiiah gaifAisife hi 7 g§a. 

4^1 saa sfBBfsi ^voii aoi i§ oHusfEs aaEi&s sj^sife his gas ssfsife sis = 
§°s si e^EHi aaasaxi2i hisss. 
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S^S 42 

tuiedi^ ^&x\±e\9} 015011 gM^g §g^»£ oiisei^m ^^o, 

^£1^ 1§2^ OI^CHXI^ 6^2^31, £>0| 5h¥S^2| S^Oil g§f l^SJUh ^Jl gg* ^ 

&<^m M0\0\\ ^JL £M 6^3^011 CHS6K)I &¥2^M ^blsKX, £>0| CHISdl^ £i«g 

XI^EH2J ^u^oii HHxI^j 0RAMM &!£x^l S^Sj^SxISJ Xil^S °^AH , 

4Pi m m^oii diss ^sie^e s^mfe m ssa, 

£>0| bigg 4ia&Q|S| S^Oil e*?S# *Jd|^ 1§1 1£6^ XHI3 
£>0| &}?g4 h ^die 1§2] SSOil oJM EgJSffe XII 4 BSj», 

£>0| oig £ oj^ b^gAf ^goj 53g 700 °C 016^ i5[6f2, HSf*j£l^e ^^^^ 

S 6^ $?axi|at8 ggahfe XII5 SS3K 

saaw seoji bisn evvB a a ait m 339. 

£DI bl§Ii 700 °C OI^HI S?PIS ^§SfA|3|i= XJI7 3S3K 

&oi e^a ^¥oii §1 DH^ja^^ n^Eiee u^a^ xiis §§i sssfe 3§ it 

§2? olt: *}^X]\ H3|fflSgM2| Xil^S . 

S^PS 43 

XII 42»MI &0UH, 

»7 g§I 550 °C 0|o*£ «e»te 51 fS25 Site B*£EH B2|ffl£Sfl2| »2»H. 
S^g- 44 

HI 41S LHXI XII 43S S 0\± & gOil £LOUH , 
45 

XII 449 Oil &0UH, 

6*3 1 SSHW2| = 1.5nm OI^S Site 51 ^§2^ Site ySEJM B*!fflSSfl2| fl|£&B. 
§^P» 46 

□is ^ai^^m- n S3 oil gas y^pga *J£ie oi^chxi^ swa^a, £>oi ai^s^ 

si seoii gas §i^2 D 4i, &d\ gssa^g mo\o\\ ^ji si^a^oii aamoi a^ 
E^m =?u\& g&±x\m 3±t= s^si^sxisi xii^^so^ah, 

eie s§, v a^ ^e.i^^ie ssaf^ xim g§nf , 

^,01 ^aiesj see M^f^oh gsisfz, ni^Biee ^^^9.^. mt= ssi^i gsstb 
xii 2 SSIlh 

^Sx||Q| S^Oil HI31J §^ah^ XII 3 SSHf. 

^Ol dl§g 700 °C DieiSI ^SfS ^^^1 Oil AH gxH£|5^ XII4 §§1 s&a^ 51 ^ 

S2^ 6^ y^xii a^sj^gxisi XII^^S. 

47 

□ ^S ^£ie^if H S3 Oil ii^e a^^^ ^dl^ 1§2^ 01 = CH Al^ 5^2=^, ^Ol 5^S^ 
R&0\\ m&tB g§ 12^, ^,01 gi* l^efM M0I01I ¥H &OI ah¥S^0ll oiga^oi gas a 
¥2^1 =?U\m gtr^XfM y^xil S^sJ^S^IHJ XH^^go^AH, 

ojs 5^5^ ^^le^ie i^sfb xim gsm, 

^01 ssi 700 °c oia^ sis sifsnQ, gsi^aiee ^a^o^ 6^ ^2xim v e 

l^sfb XII 2 

^>oi ^sxn^i se 011 hiss 2.&m &m^m s^a^ xii3 

^>0| b|§^ 2<^SI 700 °C U\°}9\ ttm& gxHdlo^ XII4 5§i S&5fe 51 

af^ ^£x|| S^SI^SxISJ XIIS^S. 

S^?& 48 

XII 47»0il SIOUH, 

^Ol XII2 g§I 550 °C 01 ahOil Ai g5f^ 51 f§2^ 6^ ^£^1 S2!SIS§X|2| XII . 
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